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7RZDUGVFRQWLQXRXVZLQHPDNLQJ7KHRSWLPL]DWLRQRIPL[HGPDWUL[PHPEUDQHVIRUZLQH
ILQLQJ
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3URWHLQV IURP JUDSHV DQG \HDVW DUH SUHVHQW LQ ZLQH  7KH\ DUH RQO\ SUHVHQW LQ ORZ
FRQFHQWUDWLRQVDQGDGGQRQXWULWLRQDO YDOXHKRZHYHU WKHLUSUHVHQFHFDQDGYHUVHO\DIIHFW WKH
FODULW\DQGVWDELOLW\RIZLQHV$QLPSRUWDQWVWHSLQZLQHSURGXFWLRQLVWKHUHPRYDORISURWHLQVE\
³ILQLQJ´*HQHUDOO\FRQGXFWHGDVSDUWRIDEDWFKSURFHVVILQLQJDJHQWVQHHGWREHKDQGOHGZLWK
FDUHLQWHUPVRIFRQFHQWUDWLRQDQGSURFHVVLQJWLPH³2YHUILQLQJ´FDQVWULSDZLQHRIIODYRXUDQG
FRORXUDQGJHQHUDWHH[FHVVOHHV/DUJHVFDOHILQLQJRITXDOLW\ZKLWHZLQHVLVDOPRVWLQYDULDEO\
FRQGXFWHGXVLQJVRGLXPEHQWRQLWH7KLVLVDGGHGDVDVOXUU\ZKLFKVHWWOHVRYHUWLPHWRFUHDWH
³OHHV´7KHILQHGZLQHLVWKHQ³UDFNHG´RIIWKHOHHVUXQIURPWKHWDQNDERYHWKHVHGLPHQW7KLV
LQFXUVFRVWVE\FUHDWLQJDZDVWHSURGXFWWKHOHHVDQGUHVXOWLQJLQORVVHVRIZLQHRIXSWR
&RVWLVDOVRLQFXUUHGE\ORZHUZLQHTXDOLW\ LIZLQHLVUHFRYHUHGIURPWKHOHHV7KHSURFHVVFDQ
EHLPSURYHGLIWKHILQLQJDJHQWFDQEHLPPRELOLVHGDFFRPSDQLHGZLWKRSWLPLVDWLRQRIWKHILQLQJ
SURFHVVWRPDNHLWFRQWLQXRXV7KHUHIRUHWKHUHLVSRWHQWLDOWRUHPRYHWKHKD]HIRUPLQJSURWHLQV
IURPZLQH LQD FRQWLQXRXVV\VWHPE\ ILOWHULQJZLWKPL[HGPDWUL[PHPEUDQHV 000V000¶V
FRPELQH WKH SULQFLSOHV RI DGVRUSWLRQ DQG FKURPDWRJUDSK\ ZKHQ LQ VHULHV DQG PHPEUDQH
ILOWUDWLRQ LQDVLQJOHVHSDUDWLRQVWHS WKDWKDUQHVVSDUWLFOHVZLWKDQDFWLYHVXUIDFHRQZKLFK WKH
SURWHLQ DGVRUEV DV WKH ZLQH LV ILOWHUHG 7KH LGHDO 000 PXVW VKRZ VSHFLILFLW\ RQWR WKH
HQFDSVXODWHGSDUWLFOHVZKLOHPDLQWDLQLQJDQRSHQPDWUL[ZLWKZHOODWWDFKHGSDUWLFOHVWKDWKDYH
PRVWRIWKHLUDFWLYHVXUIDFHDYDLODEOHIRUDGVRUSWLRQ

7KLVZRUNTXDQWLILHVDQGFKDUDFWHULVHV000V IDEULFDWHGXVLQJSKDVH LQYHUVLRQE\ LPPHUVLRQ
SUHFLSLWDWLRQ 7HQ ZHLJKW SHUFHQW ZW SRO\HWKHUVXOIRQH 3(6 DQG SRO\YLQ\OLGHQH IOXRULGH
39') ZHUH FRPELQHG ZLWK    DQG  ZW PRQWPRULOORQLWH 007 ± WKH DFWLYH
FRPSRQHQWRIVRGLXPEHQWRQLWHRU]LUFRQLD=U$6WHUOLWHFK+3GHDGHQGFHOOZDVXVHG
WRILOWHUDPRGHOZLQHVROXWLRQFRQVLVWLQJRIPJ/%RYLQH6HUXP$OEXPLQ%6$ZZ
HWKDQRO ZLWK WKH UHPDLQGHU ZDWHU WKURXJK WKLUWHHQ IDEULFDWHGPHPEUDQHV 7KHVHPHPEUDQHV
ZHUHDOVRVXEMHFWHGWRZHLJKWORVVDQDO\VLVGLIIHUHQWIHHGS+VDQGPRUSKRORJ\FKDUDFWHULVDWLRQ
YLDVFDQQLQJHOHFWURQPLFURVFRS\6(03KLOLSV;/6)LHOG(PLVVLRQ*XQ

5HVXOWV VKRZHG WKDW WKHUH ZHUH GLIIHULQJ PHPEUDQH PRUSKRORJLHV ZLWK LQFUHDVLQJ SDUWLFOH
ORDGLQJ IRU007 DQG =U  ,QFUHDVHG007 ORDGLQJ LQFUHDVHG SRURVLW\ DQG WKHUHIRUH IOX[ DV
VKRZQLQ)LJXUH7KLVLVZKDWLVGHVLUHG±DKLJKLPPRELOLVDWLRQRI007LQDSRURXVSRO\PHU
PDWUL[VRWKDWSURWHLQVFDQEHVHOHFWLYHO\DGVRUEHGZKLOVWVLPLODUVL]HPROHFXOHVWKDWDUHQHHG
IRUWKHZLQHIODYRXUDQGWH[WXUHSDVVWKURXJKWKHPHPEUDQH;UD\SKRWRHOHFWURQVSHFWURVFRS\
RIXVHGPHPEUDQHVFRQILUPHGWKLVVKRZLQJWKDW WKHPRUHSRURXV000VUHPRYHSURWHLQVYLD
SDUWLFOHDGVRUSWLRQZKLOVW WKHGHQVHUPHPEUDQHVZRUNYLDDWRS OD\HUUHMHFWLRQDQGDGVRUSWLRQ
PHFKDQLVP  ,QFUHDVHG =U ORDGLQJ JDYH VPRRWKHU GHQVHU DQGPRUH V\PPHWULFDO ORZHU IOX[
PHPEUDQHV DV VXFK LQFUHDVHG =U ORDGLQJ SURGXFHG PHPEUDQHV ZLWK OHVV GHVLUDEOH
FKDUDFWHULVWLFV 'XH WR WKHVHPRUSKRORJLHV WKHPHPEUDQHV ZLWK D KLJKHU 007 ORDGLQJ DQG
ORZHU =U ORDGLQJ JDYH WKH EHVW UHMHFWLRQ ZKLOVW PDLQWDLQLQJ DQ RSHUDWLRQDOO\ DFFHSWDEOH
SHUPHDQFH)LJXUHZLWKWKHRSWLPDOEHLQJWKHZW3(6PHPEUDQHVZLWKDQGZW
007
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)LJXUH&URVVVHFWLRQVRI3(6000VVKRZLQJWKHHIIHFWRI LQFUHDVLQJ007ORDGLQJRQWKH
PRUSKRORJ\DZW007EZW007

)LJXUH5HMHFWLRQRI%6$YHUVXVSHUPHDQFHIRUWKH000VWHVWHG7KHOHJHQGGHVFULEHVWKH
GLIIHUHQW PHPEUDQH W\SHV DQG WHVWLQJ SUHVVXUH DV IROORZV >3RO\PHU QDPH@>SRO\PHU
ZW@>SDUWLFOHQDPH@>SDUWLFOHZW@>FDVWWKLFNQHVV@>ILOWUDWLRQSUHVVXUH@

000V DOVR QHHG WR EH RSHUDWLRQDOO\ VWDEOH 7KHUHIRUH SDUWLFOH ORVV GXULQJ ILOWUDWLRQ ZDV
HYDOXDWHG E\ FRQGXFWLQJ PXOWLSOH VROYHQW UXQV DQG HYDSRUDWLQJ WKH SHUPHDWH XVLQJ D URWDU\
HYDSRUDWRU WKHQ ZHLJKLQJ WKH UHOHDVHG SDUWLFOHV 7KLV VKRZHG WKDW WKH PRUH SRURXV
PHPEUDQHVH[KLELWHGJUHDWHUSDUWLFOHORVVLQSDUWLFXODUWKHDIRUHPHQWLRQHGZW3(6DQG
ZW007PHPEUDQHVLQGLFDWLQJWKDWJUHDWHUSRURVLW\DQGIOX[QHHGVWREHFRPSURPLVHG
ZLWKSDUWLFOHUHWHQWLRQ%DVHGRQWKLVWKHRSWLPDO000ZDVWKHZW39')ZW007RU=U
PHPEUDQHVZKLFKKDYHDKLJKHUSDUWLFOHUHWHQWLRQDQGPRGHUDWHUHMHFWLRQDQGSHUPHDQFH,Q
JHQHUDO =U SDUWLFOHV ZHUH EHWWHU UHWDLQHG LQ ERWK SRO\PHUV FRPSDUHG ZLWK 007 SHUKDSV
LQGLFDWLQJ D VWURQJHUPHPEUDQHSDUWLFOH LQWHUDFWLRQ 7KLVDOVR UHIOHFWV WKHFRQWUDVWLQJSRURVLW\
YHUVXVSDUWLFOHWUHQGVVHHQLQWKH6(0UHVXOWV)LJXUH

2YHUDOOWKLVVWXG\VKRZVWKDW LW LVSRVVLEOHWRUHPRYHSURWHLQVIURPDPRGHOZLQHVROXWLRQZLWK
007 DQG =U PL[HG PDWUL[ PHPEUDQHV:LWK VRPH UHILQHPHQW RI WKH PHPEUDQH UHFLSH DQG
IXUWKHU WHVWLQJ LQFOXGLQJGHVRUSWLRQDQG ORQJHU WHUPFURVVIORZ WHVWLQJ WKHVHPHPEUDQHVZLOO
RSHQXS WKHSRVVLELOLW\ RI FRQWLQXRXVZLQH ILQLQJRSHUDWLRQV7KLVZLOO WKHUHIRUH WDNH WKHZLQH
LQGXVWU\RQHVWHSFORVHUWRZDUGVFRQWLQXRXVZLQHPDNLQJRSHUDWLRQV
.H\ZRUGV&RQWLQXRXVZLQH ILQLQJ0L[HGPDWUL[PHPEUDQHVSURWHLQVHSDUDWLRQ3DUWLFOH ORVV
TXDQWLILFDWLRQ
